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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
joining different kinds of members to each other to 
produce a composite member having a fit structure not 
having a space into which a prescribed amount of a hard 
brazing material can not be poured. 
SOLUTION: This method for producing a composite 
member which comprises different kinds of members and 
has a fit structure comprises uniformly spreading a 
particulate substance 4 on the surface of the depressed 
portion of a member 1 having the depressed portion, 
disposing a plate-like or powder-like hard brazing 
material 3 on the spread particulate substance 4 to 
cover at least its one part, and then fitting a member 2 
having a projected portion, or spreading the particulate 
substance 4 on the depressed surface and then fitting a 
projected member having a layer comprising the hard 
brazing material formed thereon, and then heating the 
combination to melt and impregnate the hard brazing 
material into the particulate substance, thus forming the 

joining layer comprising the hard brazing material and the particulate material. 
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Dfl«BJSr*T-r5SlJ«-©IHIlSS*ffi(c*i|ft^<o«iStSr*&-fc 
tSfcfc _tT\ K»*fr?-:R0>*j Jt*» b * 5 B <£">* < 

i (cfatto^fe, 

* m$mxh 5 d t £*Mt t f 1 *V> L 4 <OV> 

tb^)^ 1 ^SfCfEfcGD^-fe, 50 
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[»*JS8] 3 Au, A 

g, Cu, Pd, A 1 £fcf*N i T'fc-5i!5 5*fT*fo 

1 «::1E*©#&, 

«^#iS*«^i-5i!b«|JSr*-t-5«IJ*t-e*>o-CI!fl« 

1 1 ] K-a«±<oS«*fMt©^* < t fe— 

Wo 

ti l i fciflB*<0*-S-»fi\, 

[§»#3U4] SS^^O^-^S, Au, A 
g, Cu, Pd> A 1 SfcfiN i -C£>5@?5 5*J"T?fc 

5SS*«1 3<OV^H^l^ffi«c5a-&SP 

Wo 

[0 0 0 1] 

rate $ Hfc - aw aa«u«srg^ lt * 5 

*t, fci^is^gpwsrSiiiti-sfc^o-awJtcosa 
5*&(-w-r?.o 

[0 0 0 2] 



■ 



(3) 

3 

T &:5H£ 3" 5 v ^ «> r. h h &&mt<OM& <o => 

[0003] mmmt&*>?tt&m\t^x&<£frz>m-£t io 
n i ^cd^jrt-^ ydf-Lfcm, mmtzmmtzmmzte 

®<$<DfrJ&m*MtfL-tZ> r ir -ejfcix&flfcfiii-S d t 

©swift, *> ? ttkmt ffl<o% t &&mz&m-rzmm. 
®\7L\-m&4 1 fvw&cof&^t^mk^fix^'o . & 30 
-rvh^m^.<om^SMki-imx.^\ $.t^ m&mm 
*<D&ffikLxm>B.mmm&m&3b?>iK nmit-tziz. 

[0 0 0 4] — 1S^^ffltbT(4, y?' 

^ ©us v b 4 5 l % w tmmw- 6 

- 1 2 6 4 7 9-§-^#(cF^^$;^TV^^, -COS-&¥ 

-e©&£-»tf«:liMJIl£*-5 r. £: £ S ft) t-rs t<OT*fo5 
I±*<, t£ot\ m&ZfrZ>mtr$3bZWimtk*>? 

[0 0 0 5] *SS9i#*S5tt, _LfE<OB#j£»fi£-r5f;: 
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¥2^18 Hf^S^Pl 0-5 29 7 1ti LTUJIL 

[0006] gp^, ±fE^^7km4ti-^-ca^^f+ 
fiT^ter$f> -ntz. mfcMzMvxm^mttX' 

ttEKDm&m&LX'Z 5 r. t fcJtV^U ±lE^rFttiMtc 
SofctOfJj)5„ 
[0 0 0 7] Jif2»|I^£{£ffl Ut^t5*fti: 

l^±SrSI-g-$-li:50{c:^/«i:[S]B9S:ev^T5U''^|p]35»V'> 

[0 0 0 8] &^«i££7>LTffi^L&ttftfiftkfc 
y77>^tLt, 0. 0 1~0. 3 0mmgS©l* 

^419, ^7'^i5«tt5:ti!fc5. -ttSrJ:^* 
4:RettOiQiai5Sr^ri-5SWSr«^-*-5RiK, mWftt> 
^5 5W S < S^!J77^!4:fc5gI©Miifc5 

XLS prt^foS. Mp n »!: LTro«-a-SB*f 



tv r 



(4) 



[0 0 0 9] 

*k, «fM«^»fc*rta*JMW»tiai±©Mniio 

[0 0 10] 

5 »«■ Tf o T Hfl §15 Sr *T 5 tttt t (its A * 5 
t4«rt*oTD0»ttt5«ti fitBSftsaiB© 

3ftfci&»«:^ri-5*M*S:E«U *PJETT*@f^(Oiag 
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[0011] *»< u-c*-s-sn»e-s*Lfc» « 

^«ifi&««i-5llfl«|Jt^ri-5»tti:, «-a-«is*«« 

T V ^3 r i £#<£ i: i" 5 ~ «K± © WBastta* & ft 5 « 
SriSrJLfcBLT, *fSejcD|g2CDttiJB£5£/&£-tffc*> 
[0012] 

flgB£*-r •5Sc*tT*fco xmu^-r z>mi t ii*@sft 
#*■ s fBJtt^BDiBJSBfcafcia^tt \z& # is 

#>tz±X\ R*«t^tt<0»«!6»P>ft5»(0^ft< tfc- 

EEL. 5E»tiQi»Sr^-r5SWrSrE*-r5*\ Dfl^Sr*- 

ft, KftWSt^o^H^fcftSJlfctt^H-Si^fc, 1 
* tz temm.(D&K £ ttfcTt fcffl 5 A £ ttfc dhgB 

i-S*Wt*rffl*L-C*S#, B!HBJS:*ri-S«l5«-©l!fl«P*B 
K«*5«-«rE«bfc±tcSR»S:^ri-5i!!i«l5S:^-i-5 

LTi^-t 5 5? ft 5 aa«RttHdb*» & ft z>m 

[0013] ft*5, iiaewwig&^mRLT&fflSft 
<Dmmiz.mz&mw- 10-52971 ^»*^tetttc 

tot, W-l&l 0^-2M 1 8 0OtiJM(-#. 
0-5 2 9 7 l#W»»©rt*Sr#**T?»il 

[0014] *mw<DW, 1 ©«ffi»c«ss^*ife<©* 
io«8*i±, Da«BSr^r-r*»*t (1) ©DflSB^Btc^cie 

(4) SriS— Jc*#|g*fc±-r?, BE«at^*t 
©»«*»5>ftSJi©^ft< i fe— SBS:«Bi-5 i 5 
^fe^v^f4^#:^«6!^5$t (3) SrEgL, JE(c£, 
*BJ«r^-TS«W (2) SrEBU JDJETT'MSco?a*(c 

mm.fr b **&mmam ± 5^1 tr»*t- s r. t -c* 
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(1) WDDSB*iB^«ffi^-««)«K (4) «r*S-K»# 
i*fctt««:oSP7L$irfc5*:Ka5 5» (3) 

tntaMt:^m>im (2) srgaeuT, im&Txmm 

lca5 5Wfc««t?*0*ft*»6>**Ji (5) tr»ritb 

fcia«is&*ri-5ai5*t (2) ^rfflt ufct, m^5**i- 

(1) ©IHMBI;S5 5« (6) SriESLfcJb 

-cBfjfr&auttEjnau &{h®>*^-fz>m*(D9tm^m 
*stifca*5*ft««t^F«t©iibK*»fe4sji4:, mas 

5 r. t k «t 19 »«as**pi± lts-s-t 5 

[0015] _LIE©»1, t L< i43?2CDffi«iE:fc^ 

{Ef4, ^ift^tfcCD^SW^&^tfS io M m^P, 500 
Mm, M*L<I4 2 0/imM 1 0 0 M mSSffc5. 
sp*S«cSas±ETI»S:TlHl5t» gfMtiaSi^ 

£> %>W&&. KI18 0 %£k _t, 4 *) jf* L < (4 9 
0%JW±, M{Cff*L<(4 9 5%£LJt£££>3 4 5ftiK 
^SHfcffl-*-* - t 14, ^©*a*S^OftMp D „©p 0 D I 

-£"C\ a^9fcf^cD- ; ErCD3£»&^i4 4 5~6 0%S*t 

£>&>«£r9W4i-5fE»4, 0«|;Lt4, JIS-Z-8801 
fclMft-r 5.$. 5 V 5 fctf 5 r t X'®.gt&'£-t> 

@^ft5.£>5V\ MMWtft7 5^mt4 5 f :m 
CD-S»-5^£, fc5V^f4l^6 3 ymi 3 8 /iin©^5l^ 
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f4. «JSMB»<?^flM-5«^tt, if IE 

[0016] Sfctt^©¥i&*M£©##*«*ftJE» 

_hco|acoiK^^^-r5 r i: T*3te*^Sr±»f 5 rife 

5JfCDJf:${4iI3rO. 1 mm^P> 2mm, £J£ L< (4 
0. 3mmi!>f)l. 0mmt*5„ S&fi^y-O&S^cDf&l 

^p>o. 1 mm*^-t-«4, *&K<i:S^«S:J!Jj«-r6r. 

cojp $ £-igj&-f 5 7i£>fEjt3S£ 5 f-tcDfi^ifx. 
{4, ^/SSixfcPIWOJOKIEifl^^-Cftv^©***^ 
[0 0 17] *»< LTMLfc»e^©!fef^P, 
BSfi-rSc S!5 5*tSriB«i-5tEggLTtt, Hlic^L 

[0 0 18] £>5W4, SSSBMcov^-f^-*", ii 
*«:, H2(C^Lfci 5(E, «-g-«5g^«^-t-5ia^?r 

*-r -s sbwt- fe o x Hasp 5 mt t izmm ft s mm 

30 LTfcivs ^S!5 5*tSrEBi-5©Bf(E, ^« 

cOEMW^EIft, 1#S'JlE$iJ|Jg^fo5tOT*{4ft<. ■giJx 
(4, H2^bfcJ; plEEf^-gpf-^ftTfc iV^L, Sfc 
«^®B»fiE^:(tTfciv\ 
40 [0019] ft*j. r r x-'>ft < t h— WAteWmir 

© Sr Wi" r. i ft < * ©Ml* (Effi A L , -t cd^ p(fi 

LfcWtE, ie«ft«#»jiia*»»Sr»iai-5 <t 5 tea 5 
tens trft^- Ltzmmmm±izmi£Txm*> 0 

50 *««SraS{b*-e:5ii:*<ll*5«-S:»i|5lU ^*<D 



9 

tlZZ b i&5„ 

[0020] mffiL&TtzmL&b L.T(i. ®.m-rz>m% 
<M^fo5<ot- < mmi-t&&z?w<Dm&£'o 1 o~ 

1 5 O'CKWa^, MS L< (4^<t H0~5 OX^m 

xmz omim&m,$fmm'mtifo& <o m.^mz. l 
i*. mzotfb^tiibmmttTp'fr&it-fzz tx\ mm 

jl^^ttSwttfc^o Wttf, BA g 8Sr«5?»i: 

{-*r-T5fifiJt-e 5-30 %g£8fc!>Pl-54&-g-tt\ B A 
g 8<DjK^J; HlOO-3 0 CCgSM^aiajSraR 

[0 0 2 1] r o^<D^!jM$l$raf;i^£-fr5 

mmm^^^x, z ^u^mmm^hx^bmrn^T-r 

Z>-£X\ M5~9 0^, $?£L< ttl 0~3 o^es 

ttE&tfit*-*- #* 5 f©»SijS t?5 fo 5 co T-il^ 
±Z£lttj:^1zMc l &mX'hZ 0 ZCDME.JJI-Z, 

ft5ftt«*fiai±otf*, tttt^?r#iSLrii 
H»^i-HtfJ:v\ #|;U:£, fBlcoffiMSfcfc^Tfi, ii 

^0. lMPa~2. OMP agl, 31 2 <£>?S*£f-:f^ 
Tf*, 0. 5MPa~30. OMP agg^-)S©IS 

* (c^o r £ CD frX'* (0 1 ft 4: igi" 5 C £ fl* X # 5 CD 
T\ iW£E-*-4JE*H:fi<-Ct»J:v\, fg2coMt£lc 

nx * ti z> n t u 5 ttfii ^ 5 urn com z k n s *■ * m 
Jtsri T-s-g-gcw t &mmi$ttm * \zm& £ 
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c £-ttft Wc&d hf&M^m t £*i5 r b fc i 5„ 

[0 0 2 2] *3«> 
Bfl»&*1-*»tt©l!fl»*B5K:ffl£ 5 *t£8B« LfcJid 

i%7£(Ds.mzto^x » &m%ottb$m.*tk<r>m'&fr 
igi<z>fBii x m2<Dnmbm-xh%cDx 

20 #J«a^Ji*sffaE*JHL,ri3Sio— «lcfflte«i*s*5fei-5 
-rfrLV^^JSSr^L, fR 1 »«8«^ 2 coffi«lfc 

tcm&iz, mmmmmb&.ftm.mzti%&:m*>?ttm 

*k mm<pizwis<£{t-rz><Dxm.-£i,<*\<\ 
30 [0023] *$&wi,z$5^xtizm-t5~m&>±<omM 

irz>mikT/\'^-vj*nmb. ^wzftmztiz&mmM 
tt^%am.*ftom*b L.xmi*ztiz>mii\-i&m^v 

[0024] *»Kfcffi5Sf3»4*jiiafi»ifcKffiffli-5a 

-5 5WtLTI4. Au. Ag, Ctu Pd, AK Ni 

ttffl-T^fiJ:v\ S^«Ht<oftfflS%iBS^ 5 o ota 
Tcotcot bT(i, AlS55tt> MtLtf* BA400 
50 4 (Al-10Si-l. 5Mg) 1g&m-MlZig.m£tl 
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Au, BAu-4 (Au-18Ni) . BAg 

-8 (A g -28Cu) ^Awmiz&mztiZo 

10 0 2 5] *WS*&»*Wfc{B;T**<5fc«>, &m 

f *ttf , M&msamn s fiit.mmnmma^ & ft 5® 

0%, StL<|j:4 0^f>7 0%i45«iit5. r© 

[0026] m&tt'&.-f zttWfoi-ft.nm'g.h l 
t^T*#5„ -rft*^ t i m<r>mmm*%ow. ti 

pWt-MU fiiifCO. 5~5%S^ s »jSt?fe5= 
[0 0 2 7] *3gBJ§<Dff! 2 cDfiilBT'fc 5 . «-£fll3&«r 

£ 5 Tr fc o T Qfl^C £ #1" 5 £B*t t lit! S ft 5 S 
©*«a$*ft&»&ft*»&«5*fW:, ±1B«0*ffilcj;»»»it 

agBWro^sra©^ y 77^11 0. oi~ 

0. Smmg^ &IL<lt 0. 0 2-0. 0 7mm 

i-3*ffi^a*£1'3ffl*t;4*S>*>#*L<ftv\ 50 
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[0 0 2 8] 

mmm] sirmmmzmifx. #»h * 
t X'tete v % r. 4: i± v ^ 5 * x t ft v \ &&#m ft & t«z 

fco *fc##ofc*. s-a-s warning ± Ktm^m-m 
[0029] mmm 1 ) «^*3t&«i«i-s Ki»fc*r 

•rSSCWtLT, gB*t(DS:$^l 0. 0 mm, gBWcfi 
5. 0 7mm, ^<7>m&&9. 5mm»fft7/K='? 

g5. 0mm, SJ15. 0mmfflRMOM ; e!'7' 

7 s >$mw*tiim LTs*T©*#-c»e- Lit. 
[oo3o] mn&^-rz&ttxfozmtT/i'-*-? 

wmmiz.. mb^vwmwb ux, ^Bic^o. s^m 

ON i > 3"3ptoaSrJgUfc¥*S*l£S4 TjimOT/V^t 
^^-tc^tfSi^fc., SKT/W$-7"g<Djf:${4, 0. 8 

miz.m-rz>£oizm?>otfk ur, tss. omm, j? 

$0. 5 mm© A 5 0 0 5 (A 1 — 0 . 8Mg :K,6 
5 0t) 5rISfiUfc„ -?:©±tc*ffi^0. 5 » m©N 

•S-iEBU. 2. 5MP a CDiI^?rSD^oo, JDl^L. 7 
0 O'Clcpja^ 1 0 7>ffll^?a^Sr««FbT, S-g-Lfc 0 
1*3 ^Wtt^fft^fcJSBLIWft^tltolftK^feftSJi 
ftcftSL, Sr^fifcUfc. /5^< LTJgjfcSih, 

S*g©ff${40. 8mmT-fec.fc 0 

[0031] r 5 LtftfifcS^SiWS-iSst^ ^/v 

i&il^2. 5"C/mi nf6 0tA^18 0t;^#S 
U 1 8 0 < C^PM«ia*>{c:^Mii*- 2. 5"C/m i 
n T*6 O'C^iaL, 6 Ot^llg, it^i-SO 5 ^ 
—<O^-^9^ : kWk'0i&tt^biliMt:5 omcioti^X 

^m4 (a) tc N m{kTAr$.-vM.b&mm<amm&iz 

[0 0 3 2] *3afi«©Jt«E«-i: 
fc 0 ^*tWlc*i|tt^©iftJt*SA6>ftv^*ISSi*, tt 



n 



(8) 
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m-t Lfco m&tificj&i&Zinti&mZittAS o o 5 
= ?A£^#Jf cQISTSi2:*^Jl%III5 (b) f£, m*M 



14 



-fed* 9 ft k 



[0 0 3 3] (^Jg^j2) *-g-#igSr«fi)ti-5DflSl5S:^r 
-TSgPtti: LT, 1 O. Omm, SWClS 

5. 0 7 mm, £2* 9. SmmOiftT^^ 1 ) 

AlBfis *-g-#itSr«fiKi-5ia8l5S:*i-5SB«-e*>o 

*15. Omm, ftJ15. 0 mmCDRftt^CD&Jl^e U 7 
fy»Wffcottro-*©«ffi(CjSg2. 5 mm, 
ft£3. 0mm©«*5«-*iRtt-e#S«efS:BHt, W\ 

[0 0 3 4] M»Sr*i-5«iJ«"cas)«a{fc;r^5 = !> 

ASSBltW, jj$0. 5 dmON i feo#*0;S^Jg^tb7b 

mON i J6o^*Jta^JgLfc¥ ; K)^ ; S4 7 mOT/W? 

r jfASfifc SIBMftiK 
5pyf^jS^ 5 . 0mm»tfg<^l|K)t 

^cDi^T/l-S:-?-Jf <£>J¥$te, 0. 8mmf&ofc„ o 

bt£*m\zmm\z.m-irz>i.o\zm*>oP[iiv,x, aso 

0 5 (A 1-0. 8Mg : M.M.Q 5 0 "C) &famirZ> <£ 

5 t-gEH l/^&ji^ y -f^f^mm^^n^ u o. sm 

1 km&x-jbz,, mf£zti±&-&m*m<omzi-zo. s 
mmcmLtz,, m-v-**? mmmitmm 
• i t^-r. * 

0>J 1 ©Sf^-|B5tCj3lt5S^ffia<0 7 5 %Tfcofc 0 

[0 0 3 5] (^Jfe^ij3) M-o-^jaS:^fi£-t"5(lflS15^r :; fir 
iT&Wtfk LT, SW<E>J5£;JS 1 0. 0mm, £B$t(CS 

5. 0 7mm, ^<Dm^^9. 5mmO|it7/l';= 1 )* 



10 



20 



30 



40 



t, mmp&^rr z&ttktetemtezmm<n&ttk urn: 

15. 0mm, 15. 0 mmCDRt£t£(D^JR^e V ~f 

[0 0 3 6] HSBSr^r1-5§|5tt-eS>5S'fkT>'l'5 = ^ 
AS8g|5*}-CD, ^0. 5jjm©Ni^y#M^Jfe$ht 
DflgP*®(^JR^,5*tBA4 0 0 4 (Al-lOSi- 
1. 5Mg:M5 8 0t) lwgci~<5 <fc 5 fcfi 

Qfl»&^r5l^£ttffi»fc3«S<©*B*ti LTP3 

t«>sij6« i *5 ± t>- 2 iciE*^5i^» 5 w t mm+vxD® 
Wfrbm&£tiz&mmf&fflm&]&j8.vxibz<b<D&& 

(4, S"Jiii**fil*-* V»f&^Srffiffl VXRfeVKD*? U 
^VOiSgBlC, j&0. 5 nmCN i > ;/ ^gyi^S j£ £ 

Id, #155ffA5 0 0 5^SI, ia^-ft^^f 
ia^ffl«S:»J«Ufe±lc, mmm<OW.£&0. 8 mm, 
ittS^5. Ommii 5 J: 5{CSFB'JiPXLfcfcCD-CS) 

P a ©JE^StADX-OO, JD^IL, 6 1 CCirfiJ^g 1 0 
[0 0 3 7] ft*?, &mi&MX'&.m?>5tti: UBA 

4004 ^ttffl ufcott, y -^f^mm^<D%mz.j^ 
&Lx&zm&m&Mmic&.m&tix^z>mz>ottbm 

1WA5 0 0 5 t , P]»*^Jffi^S*SWS^ 

mmmzi&i&irzm* on<om.^.b&u<Dm^t<om^> o 

©JDf^^af-i "9 S^{S5^BA4 0 0 4f4^Stb, 

[0 0 3 8] 
[*1] 













(MP a ) 


&<D&m (mp 








a ) 


(96) 


mmm 1 


4 7 2 3 


4 9 6 9 


10 5 


^M^J 2 


5 0 6 9 


4 7 9 4 


9 5 


mmm 3 


4 6 3 9 


4 5 4 9 


9 8 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] How to manufacture a compound member which consists of different-species members 
which are characterized by providing the following, and which consist of a production process 
which forms a junctional zone and joins different-species members through fitting structure A 
member which has a crevice which constitutes fitting structure a member which is a member 
which has heights which constitute fitting structure, and has a crevice - difference - it facing 
making a member of a class fit in and joining it, and, after covering with particle-like material at 
homogeneity the crevice surface of a member which has a crevice Brazing solder material, such 
as the shape of tabular or fine particles, is arranged so that a part of layer [ at least ] which 
consists of material of the shape of this particle may be covered. Furthermore, so that the crevice 
surface of a member which arranges a member which has heights or has a crevice may be 
covered with particle-like material at homogeneity and it may stick to a layer which consists of 
material of the shape of this particle [ whether a member which has heights by which brazing 
solder material was inserted in a hole where 1 or plurality was punched is arranged, and ] Or a 
production process which arranges a member which has heights which prepare for a point 
beforehand a member which has heights in which a layer which consists of material of the shape 
of brazing solder material and a particle was formed, have arranged brazing solder material 
upwards on the crevice surface of a member which has a crevice, and have the layer concerned 
What was prepared in this way is warmed to a temperature predetermined in the bottom of 
pressurization, this brazing solder material is fused, impregnation is carried out into particle-like 
material, and it is the material of the shape of this brazing solder material and a particle. 
[Claim 2] A method according to claim 1 of consisting of arranging brazing solder material, such as 
the shape of tabular or fine particles, so that a part of layer [ at least ] which consists of material of 
the shape of this particle may be covered, after a production process which arranges a member 
which has the above-mentioned heights covers with particle-like material at homogeneity the 
crevice surface of a member which has a crevice, and arranging a member which has heights 
further. 

[Claim 3] A method according to claim 1 of consisting of a thing which arrange a member which 
has heights by which brazing solder material was inserted in a hole where 1 or plurality was 
punched so that it might stick to a layer which a production process which arranges a member 
which has the above-mentioned heights covers with particle-like material at homogeneity the 
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crevice surface of a member which has a crevice, and becomes from material of the shape of this 
particle and to arrange. 

[Claim 4] A method according to claim 1 of consisting of arranging a member which has heights 
which a production process which arranges a member which has the above-mentioned heights 
prepares for a point beforehand a member which has heights in which a layer which consists of 
material of the shape of brazing solder material and a particle was formed, have arranged brazing 
solder material upwards on the crevice surface of a member which has a crevice, and have the 
layer concerned. 

[Claim 5] A method given in claim 1 characterized by at least one side of this different-species 
member being a member made from a ceramic thru/or any 1 term of 4. 
[Claim 6] A method given in claim 1 to which one side of this different-species member is 
characterized by another side being a metal member by member made from a ceramic thru/or any 
1 term of 5. 

[Claim 7] A method given in claim 1 characterized by being the material of the shape of a particle 
to which this particle reduces thermal stress thru/or any 1 term of 6. 

[Claim 8] A method given in claim 1 characterized by for a base metal of this brazing solder 
material being the brazing solder material which is Au, Ag, Cu, Pd, aluminum, or nickel, and 
material of the shape of this particle being a ceramic particle, a cermet particle, or a low expansion 
metal particle thru/or any 1 term of 7. 

[Claim 9] A method given in claim 1 characterized by material of the shape of this particle being 
the ceramic particle by which the surface was covered with plating or a spatter with a metal thru/or 
any 1 term of 8. 

[Claim 10] It is the compound member joined by junctional zone which it is a member which has a 
crevice which constitutes fitting structure, and the member which has heights which constitute 
fitting structure, and consists of a member of a different kind to a member which has a crevice, 
and the above-mentioned different-species member fits in mutually, and consists of particle-like 
material and brazing solder material. 

[Claim 1 1] this - a compound member according to claim 10 whose at least one of two or more 

sorts of the different-species members is a member made from a ceramic. 

[Claim 12] this - a compound member according to claim 10 or 1 1 two or more sorts of whose 

different-species members are the combination of a metal member and a member made from a 

ceramic. 

[Claim 13] A compound member according to claim 10 characterized by being the material of the 
shape of a particle to which this particle reduces thermal stress. 

[Claim 14] A compound member given in claim 10 characterized by for a base metal of this 
brazing solder material being the brazing solder material which is Au, Ag, Cu, Pd, aluminum, or 
nickel, and material of the shape of this particle being a ceramic particle, a cermet particle, or a 
low expansion metal particle thru/or any 1 term of 13. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the cementation method 
of the compound different-species member which comes to join the different-species member 
which consists of two or more sorts joined through fitting structure, and this compound different- 
species member. Furthermore, it is the compound member which consists of two or more sorts of 
different members in detail, and is related with the method of joining two or more sorts of different- 
species members for manufacturing the compound member to which these different-species 
members were joined through fitting structure with the adhesives constituent by which the 
expansion coefficient was controlled, and this compound member with the adhesives constituent 
by which the expansion coefficient was controlled. 
[0002] 

[Description of the Prior Art] Although the method of using wax material is in cementation of a 
different-species member, for example, cementation to the member made from a ceramic, and a 
metal member The thermal stress resulting from the difference of the coefficient of thermal 
expansion of the wax material and member which were used during the cooling actuation after the 
cementation in an elevated temperature in order to join these different-species member between 
different-species members occurs. Exfoliation can be produced in a cementation interface, and 
when one member is brittle, a crack is produced near the cementation interface, and neither 
desired bonding strength nor airtightness can be acquired. Since the product which these 
abnormalities generated in the manufacture process must be disposed of as a defective, it serves 
as a cause which pushes up the cost of the product of these compound member. Moreover, in 
costing a heat cycle at the time of use, these abnormalities occur after use of a fixed period, and 
also serve as a cause to which the reliability of a product is reduced. 

[0003] After plating the surface of the plane of composition of the member made from a ceramic 
with a metal, for example, metals, such as nickel, in order to secure **** of the member made from 
a ceramic, and wax material in joining a different-species member using wax material, both 
members are set, and a suitable gap is opposed and is arranged, wax material is slushed into this 
gap and the method to which it is made to join is usually adopted. Moreover, even if there is no 
metal plating processing, there is also the technique of adding additives, such as Ti which can 
secure **** by forming reaction layers, such as a nitride and an oxide, in the ceramic surface, into 
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wax material. However, these methods are not enough to reduce thermal stress, and since a 
crack is often formed in the brittle member side made from a ceramic, or exfoliation is produced in 
a joint to thermal stress and various engine performance, such as not only bond strength but 
airtightness demanded as a compound member, is affected, it is not desirable. Moreover, the 
method of using the elasticity metal which can ease stress as middle material is usually adopted 
by being rich in reactivity with the method and ceramic which are used as middle material, and 
deforming plastically a metal with a low coefficient of thermal expansion as a method of easing 
thermal stress, in the case of cementation. However, such technology is also made into the 
problem and the lowness of the problem resulting from the differential thermal expansion between 
wax material and a member, for example, a heat cycle property, etc. cannot necessarily say it as 
the high technology of versatility. Moreover, although there is a high-pressure solid-state-welding 
method as technology under current development, the present condition is that there is an 
unsolved technical problem in putting in practical use, therefore bond strength sufficient by this 
method has not come out. 

[0004] On the other hand, as cored solder, use it for fixing with a semiconductor chip and a 
substrate, and although what mixed the powder object which consists of the quality of the material 
with the melting point higher than solder is indicated by JP,6-126479,A This cored solder by 
making only the center section of the solder main part fill up with the powder object which consists 
of the quality of the material with the melting point higher than solder Although it aims at canceling 
poor solder **** resulting from the powder object which exists also in the surface which the 
conventional cored solder has, and making the bonding strength in a cementation interface 
increase if it puts in another way However, this cored solder is not effective in the fall of thermal 
stress, therefore effective in solving the problem resulting from the thermal stress between the 
members joined or between a member and wax material. 

[0005] this invention person etc. found out the fall phenomenon of the bonding strength near the 
cementation interface by the thermal stress between the cooling actuation after the cementation in 
an elevated temperature, and the glue constituent between two or more sorts of different-species 
members which is not made to generate a crack during the cooling actuation by the weak member 
to thermal stress, holding moderate bond strength for different-species members variously as a 
result of examination, in order to attain the above-mentioned purpose. About the concrete 
contents, it has applied as Japanese Patent Application No. No. 52971 [ ten to 1 on February 18, 
Heisei 10. 

[0006] Namely, the thing for which there is little constraint by a class, a configuration, etc. of joint 
material, and a cementation configuration also uses brazing solder material with much room of 
selection as the base as a result of examining many things in view of the above present condition, 
By adding the material of the shape of a particle which reduces thermal stress to this brazing 
solder material The fall phenomenon of the bonding strength near the cementation interface by the 
thermal stress between the cooling actuation after the cementation in an elevated temperature 
does not raise different-species members, either, holding moderate bond strength. Moreover, 
crack initiation is not carried out during the cooling actuation by the weak member to thermal 
stress, the thing between two or more sorts of different-species members for which cementation 
achievement can be carried out is found out, and it results in the above-mentioned patent 
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application. 

[0007] Keep sufficient gap to join mutually two or more sorts of different-species members which 
differ in the thermal stress as a method of joining using the above-mentioned constituent, and it is 
made to arrange face to face mutually. Slush the above-mentioned constituent into this gap, or it is 
filled up with the ceramic or cermet particle of the specified quantity, the brazing solder material of 
the specified quantity succeedingly changed into the melting condition — slushing - subsequently - 
- cooling — this, although the method of joining two or more sorts of different-species members, 
and manufacturing a compound member is indicated in the above-mentioned patent application If 
it remains as it is, it cannot be used for cementation of the members which do not have sufficient 
gap which can slush the brazing solder material of the specified quantity. 
[0008] When the different-species member which consists of two or more sorts which must be 
joined through fitting structure is joined, and an about 0.01 -0.30mm very narrow thing tends to be 
chosen and it is going to join both members as path clearance especially, unless it also fills up the 
side of a member with wax material equally generally as much as possible, it is not rare for various 
un-arranging to arise. On the other hand, when this path clearance is larger than the above- 
mentioned maximum, a crack may occur with the residual stress which is generated by not filling 
up this path clearance with wax material equally at the time of melting of wax material and by 
which endocyst was carried out. If this is explained more concretely, in case the member which 
has a cylinder-like crevice, and the member which has cylinder-like heights will be fitted in, for 
example Since there is a certain amount of [ the wax material with which the path clearance of the 
shape of a cylinder formed from both members should be filled up equally / this path clearance ] 
additional coverage When inclined only toward one side by some causes, the balance of the heat 
shrink stress in the process which cools wax material and is made to solidify collapses, the 
member which has cylinder-like heights is pulled by the one direction, as a result, residual stress 
arises, and a crack may be generated. Furthermore, there are also a request on the dimensional 
accuracy of the compound member as a finished product and a request on a fine sight. Therefore, 
by slushing the brazing solder material of the specified quantity into the members which have only 
the close clearance parts above in this way from this close clearance part, since things were 
substantially impossible, these different-species members were unjoinable by the above- 
mentioned method. In addition, path clearance means the width of face of the crevice which exists 
between the wall surfaces of these different-species members in a part for the fitting structured 
division here. 
[0009] 

[Problem(s) to be Solved by the Invention] Therefore, when making it cementation of these 
different-species members, the technical problem which this invention tends to solve [ when the 
path clearance between the wall surfaces of these different-species members in a part for the 
fitting structured division does not have sufficient gap which can slush the brazing solder material 
of the specified quantity ] It is in offering the different-species member joined by the method of 
forming a junctional zone and joining with the adhesives constituent by which the expansion 
coefficient was controlled through fitting structure in these different-species members, and this 
method. 
[0010] 
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[Means for Solving the Problem] A member which has variously a crevice which constitutes fitting 
structure as a result of examination in order that this invention person etc. may solve the above- 
mentioned technical problem, a member which is a member which has heights which constitute 
fitting structure, and has a crevice — difference — it facing making a member of a class fit in and 
joining it, and, after covering with particle-like material at homogeneity the crevice surface of a 
member which has a crevice Arrange brazing solder material, such as the shape of tabular or fine 
particles, so that a part of layer [ at least ] which consists of material of the shape of this particle 
may be covered, and a member which has heights further is arranged. Warm to a temperature 
predetermined in the bottom of pressurization, fuse brazing solder material, and this fused brazing 
solder material is made to permeate into a layer which consists of material of the shape of this 
particle. A member which has a crevice which forms a junctional zone by adhesives constituent by 
which an expansion coefficient which consists of material of the shape of this brazing solder 
material and a particle was controlled, or constitutes fitting structure, Are the member which has 
heights which constitute fitting structure, and it faces making a member of a class which is 
different from each other fit in, and joining to a member which has a crevice. So that the crevice 
surface of a member which has a crevice may be covered with particle-like material at 
homogeneity and it may stick to a layer which consists of material of the shape of this particle A 
member which has heights by which brazing solder material was inserted in a hole where 1 or 
plurality was punched is arranged. Warm to a temperature predetermined in the bottom of 
pressurization, fuse brazing solder material, and this fused brazing solder material is made to 
permeate into a layer which consists of material of the shape of this particle. [ whether a junctional 
zone by adhesives constituent by which an expansion coefficient which consists of material of the 
shape of this brazing solder material and a particle was controlled is formed, and ] A member 
which has heights in which a layer which becomes a point from material of the shape of brazing 
solder material and a particle beforehand was formed is prepared. Arrange a member which has 
heights in which a layer which has arranged only brazing solder material upwards on the crevice 
surface of a member which has a crevice, and consists of material of the shape of brazing solder 
material and a particle concerned was formed, and it warms to a predetermined temperature 
under pressurization. A layer which consists of material of the shape of brazing solder material 
formed at a tip of a member which has these heights, and a particle, By fusing brazing solder 
material arranged on the crevice surface of a member which has a crevice, and forming a 
junctional zone which consists of an adhesives constituent by which an expansion coefficient 
which consists of material of the shape of brazing solder material and a particle was controlled A 
member which has a crevice which finds out that different-species members are joinable through 
fitting structure, and constitutes fitting structure which is the 1st side of this invention, It is the 
member which has heights which constitute fitting structure, and a member which has a crevice 
completes a method of making a member of a class which is different from each other fit into, and 
joining it, and is a thing. 

[001 1] Moreover, a member which has a crevice which constitutes fitting structure which fitted in in 
this way and was joined, Are the member which has heights which constitute fitting structure, and 
it becomes the member which has a crevice from a member of a class which is different from each 
other at least. A compound member which consists of two or more sorts of different-species 
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members characterized by joining the above-mentioned different-species members with an 
adhesives constituent by which an expansion coefficient which fits in mutually and consists of 
particle-like material and brazing solder material was controlled After mounting finds out having an 
improved heat cycle property, and completes the 2nd side of this invention. 
[0012] 

[Embodiment of the Invention] It faces the member which has the crevice which constitutes fitting 
structure, and the member which is a member which has the heights which constitute fitting 
structure, and has a crevice making the member of the class which is different from each other fit 
in [ side / of this invention / 1st ], and joining. After covering with particle-like material at 
homogeneity the crevice surface of the member which has a crevice Brazing solder material, such 
as the shape of tabular or fine particles, is arranged so that a part of layer [ at least ] which 
consists of material of the shape of this particle may be covered. Furthermore, so that the crevice 
surface of the member which arranges the member which has heights or has a crevice may be 
covered with particle-like material at homogeneity and it may stick to the layer which consists of 
material of the shape of this particle [ whether the member which has the heights by which brazing 
solder material was inserted in the hole where 1 or plurality was punched is arranged, and ] Or the 
production process which arranges the member which has the heights which prepare for the point 
beforehand the member which has the heights in which the layer which consists of material of the 
shape of brazing solder material and a particle was formed, have arranged brazing solder material 
upwards on the crevice surface of the member which has a crevice, and have the layer 
concerned, Warm what was prepared in this way to a temperature predetermined in the bottom of 
pressurization, and this brazing solder material is fused. The junctional zone which is made to 
carry out impregnation and consists of this brazing solder material and particle-like material is 
formed into particle-like material, and it is related with the method of manufacturing the compound 
member which consists of different-species members which consist of a production process which 
joins different-species members through fitting structure. 

[0013] In addition, the conditions adopted on the occasion of cementation in addition to the above, 
for example, cooling conditions etc., should just follow the Japanese-Patent-Application-No. No. 
52971 [ ten to ] specification concerning the application on February 18, Heisei 10 at a publication. 
Therefore, the contents of the Japanese-Patent-Application-No. No. 52971 [ ten to ] specification 
concerning the application on February 18, Heisei 10 are quoted by reference here. 
[0014] The 1st mode of the cementation method concerning the 1st side of this invention After 
covering with particle-like material (4) at homogeneity the crevice surface of the member (1) which 
has a crevice Brazing solder material (3), such as the shape of tabular or fine particles, is 
arranged so that a part of layer [ at least ] which consists of material of the shape of this particle 
may be covered. Furthermore, arrange the member (2) which has heights, warm to a temperature 
predetermined in the bottom of pressurization, and melting of the brazing solder material is carried 
out. It is the method of joining different-species members through fitting structure by forming the 
junctional zone by the adhesion constituent which the brazing solder material which carried out 
melting is made to permeate the material of the shape of this particle, and consists of material of 
the shape of this brazing solder material and a particle. Under the present circumstances, you 
may use it instead of the brazing solder material of the shape of tabular [ which covers the layer 
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and this layer which consist of material of the shape of this particle what mixed fine-particles-like 
brazing solder material with the material of the shape of this particle ], or fine particles. Moreover, 
so that the 2nd mode may cover with particle-like material (4) at homogeneity the crevice surface 
of the member (1) which has a crevice and it may stick to the layer which consists of material of 
the shape of this particle By arranging the member (2) which has the heights by which brazing 
solder material (3) was inserted in the hole where 1 or plurality was punched, warming to a 
temperature predetermined in the bottom of pressurization, and making the brazing solder 
material to which melting of the brazing solder material was carried out, and it carried out melting 
permeate the material of the shape of this particle It is the method of joining different-species 
members through fitting structure by forming the junctional zone by the adhesion constituent which 
consists of material of the shape of this brazing solder material and a particle. Moreover, the 3rd 
mode prepares the member (2) which has the heights in which the layer (5) which becomes a 
point from the material of the shape of brazing solder material and a particle beforehand was 
formed. The member which has the heights which have arranged brazing solder material (6) 
upwards on the crevice surface of the member (1) which has a crevice, and have the layer 
concerned is arranged. The layer which consists of material of the shape of the brazing solder 
material formed at the tip of the member which warms to a temperature predetermined in the 
bottom of pressurization, and has these heights, and a particle, It is the method of joining different- 
species members through fitting structure by forming the junctional zone which fuses the brazing 
solder material arranged on the crevice surface of the member which has a crevice, and consists 
of material of the shape of brazing solder material and a particle. 

[0015] In the above-mentioned 1st or the 2nd above-mentioned mode, when brazing solder 
permeates the layer which faces covering with particle-like material the crevice of the member 
which has a crevice, and is formed with the material concerned, in order to demonstrate the 
purpose slack thermal stress relaxation function, 500 micrometers of mean particle diameter of 
particle-like material are 20 micrometers to about 100 micrometers desirably from 10 micrometers. 
Since the heterogeneity of properties, such as an expansion coefficient in the microscopic level of 
the adhesion constituent which forms a junctional zone, will become remarkable if the adhesion of 
the junctional zone by the adhesion constituent may not fully be acquired if mean particle diameter 
is less than the above-mentioned minimum, and a upper limit is exceeded, the heat-resistant 
property etc. may deteriorate and it is not desirable. The rate of occupying to the particle size 
distribution of the particle which belongs in a specific size range is preferably desirable [ using a 
particle which occupies 95% or more still more preferably ] in that case 90% or more more 
preferably 80% or more from the point of management of the various factors which have direct 
effect on the quality of final products, such as the pack density. By the case where the crushing 
configuration particle which has such particle size distribution is used, the pack density in brazing 
solder material becomes about 45 - 60%. In order to prepare the material of the shape of a particle 
which consists of a particle which has such particle size distribution, **** which doubles grain size 
by **ing and dividing a particle with the sieve based on JIS-Z -8801 is good, namely, a sieve which 
is different about three steps with the nominal dimension of a sieve opening, for example, the 
nominal dimension of 75 micrometers and a 45-micrometer sieve, -- or — said — what is necessary 
is to ** a sieve (63 micrometers and 38 micrometers) as an up-and-down sieve, respectively, to 
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divide it, to pass a sieve with a coarse eye, and just to use what remained in the plus sieve with a 
fine eye In addition, there is little improvement in the technical effect which managing by severer 
width of face than this exerts on the bonding strength etc. although a manufacture price etc. is 
influenced. 

[0016] Moreover, a filling factor can also be raised by mixing the particle of 2 sets from which 
distribution of the mean particle diameter of a particle is positively operated, for example, mean 
particle diameter differs, or the group beyond it. The thickness of the layer which consists of 
material of the shape of this particle with which it was covered in this way is usually 0.3mm to 
1.0mm preferably 2mm from 0.1mm. In less than 0.1mm, from constraint of the particle size of a 
particle etc. It is difficult to form a homogeneous junctional zone. Moreover, a cementation 
constituent layer 2mm or more In order that the amount of the brazing solder material made to 
permeate in order to attain [ which effects, such as a buffer of the residual stress in a joint, do not 
go up ] the thickness comparatively may increase, whenever [ homogeneity / of this layer which 
constraint on a configuration came out or was formed in the joint ] may produce not enough evil, 
and it is not desirable. 

[0017] Brazing solder material is arranged so that a part of layer [ at least ] which consists of 
material of the shape of this particle formed in this way may be covered. What is necessary is to 
face arranging brazing solder material, and just to use a desired capacitive component for the 
appearance which was shown in drawing 1 and which contacts closely tabular or the brazing 
solder material of granular ** in the layer of the material of the shape of this particle like, arranging 
to it. Under the present circumstances, as long as brazing solder has the weight of a desired 
capacitive component, it may cover the whole material top surface of the shape of this particle, 
and may cover only a part. 

[0018] or either of the different-species members and the member which is a member which has 
the heights which constitute fitting structure, and usually has a crevice as shown in drawing 2 — 
difference — after [ which asks for the fused brazing-solder material ] carrying out an amount style, 
the thing which made solidify may arrange and use on the layer which consists of material of the 
shape of this particle for the part which arranges the brazing-solder material prepared in a part of 
member of a class. Moreover, you may use it by machining etc., inserting the brazing solder 
material which prepared the configuration in the part which arranges this brazing solder material. 
In fitting structure, it cannot be overemphasized that the amount of melting and the brazing solder 
material used since what is necessary is just to leach can choose the brazing solder material of an 
initial complement as the material of the shape of an arranged particle suitably at arbitration within 
melting and limits which can leach although it changes with configurations of a member of having 
the heights which constitute the male section etc. The part of the arrangement does not have a 
limit specially, either, as shown in drawing 2 , it may be established in a center section, and it may 
be established in two or more places. 

[0019] in addition, arranging brazing solder material so that at least a part may be covered here It 
positions so that brazing solder material may contact closely a part of particle layer [ at least ] 
formed closely. In this way When it trespasses upon the gap and the temperature is lowered after 
that, without warming positioning combination ****** and brazing solder breaking down the 
closeness of this particle layer for brazing solder material in the melting **** case, it says allotting 
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brazing solder material so that a homogeneous adhesives constituent layer may be formed. When 
it adjusts as mentioned above and the different-species members which fitted in are made to carry 
out melting osmosis of the brazing solder material under pressurization on the occasion of 
cementation, the particle layer formed closely absorbs brazing solder material, without changing 
the bulk density, and as a result of discharging residual brazing solder material outside through a 
fitting section gap, the part concerned will be closely joined through this homogeneous adhesives 
constituent layer. 

[0020] Since it is necessary to permeate the layer which the brazing solder material to be used 
fuses as a temperature which carries out melting, and consists of particle-like material, a 
temperature usually higher 10-150 degrees C than the melting point of this brazing solder material 
and a desirable temperature higher 10-50 degrees C than the melting point are suitable. In a 
temperature higher than this, **** with the metallic material joined to brazing solder material 
becomes active too much, evils, such as producing the vacuole section called the so-called nest 
by the joint, arise, or an element with the high vapor pressure in wax material evaporates [ brazing 
solder material gets wet in this metallic material side, a stage fright phenomenon is caused, ], and 
the evil of changing a wax material presentation comes out in many cases. However, since it is 
that brazing solder material and these add-in material alloy and the actual melting point may rise 
from brazing solder material when adding refractory metals, such as Ti, as activity material, the 
quality of the material of the activity material and an addition are taken into consideration, and a 
high temperature may be chosen from the above-mentioned range. For example, when making 
BAg8 permeate as brazing solder material and adding the activity material slack Ti about 5 to 30% 
by the weight ratio to a particle, it is desirable to choose a temperature higher about 100-300 
degrees C than the melting point of BAg8. In addition, when adding activity material to a particle, it 
is desirable to perform the bench test for setting up a suitable temperature requirement 
beforehand. 

[0021] Moreover, in the heating hysteresis of a temperature up, maintenance, and a temperature 
fall, although the holding time of this temperature is based also on the description of the different- 
species members to join, it is usually about 10-30 minutes preferably for 5 to 90 minutes after 
wax material carries out melting initiation until it carries out coagulation termination. If too short, 
when wax material may not fuse without the ability of the substance temperature of the part 
concerned following whenever [ furnace temperature / which is controlled ] and a reaction will 
occur between particle-like material and wax material between jointed material and wax material, 
since evils, like the reaction concerned progresses too much may come out, maintenance of long 
duration needs to care about selection. Since it is kept precise and a gap is not produced in 
between with the layer of the material of the shape of particle concerned, and wax material until 
wax material permeates and solidifies the particle-like material with which it was covered, welding 
pressure is required. What is necessary is just to choose this welding pressure suitably in 
consideration of the quality of the material of the different-species members joined, magnitude, 
description, etc. For example, what is necessary is just to usually let a 0.5MPa - 30.0MPa degree 
be a temporary standard in a 0.1MPa(s) - 2.0MPa degree and the 2nd mode in the 1st mode. In 
addition, in the 1st mode, since the purpose can be attained only by keeping it precise until wax 
material permeates and solidifies the particle-like material with which it was covered, the pressure 
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to pressurize may be low. The gap equivalent to the thickness of this brazing solder material layer 
produced by a brazing solder material layer fusing and on the other hand being absorbed by the 
layer of particle-like material in the 2nd mode Also in order to join this jointing material layer to joint 
material closely by making it disappear by pressurizing melting and coincidence of this brazing 
solder and not to produce a gap between the layer of the material of the shape of particle 
concerned, and wax material, it is because stress is needed. 

[0022] The member which has the heights in the cementation method concerning this invention 
which formed the layer which becomes a point from the material of the shape of brazing solder 
material and a particle beforehand as the 3rd mode is prepared. The member which has the 
heights which have arranged brazing solder material upwards on the crevice surface of the 
member which has a crevice, and have the layer concerned is arranged. It warms to a 
temperature predetermined in the bottom of pressurization, and there is the method of joining 
different-species members through fitting structure by forming the junctional zone by the adhesion 
constituent which consists of material of the shape of this brazing solder material and a particle. 
Since it is the same as that of the 1st mode and the 2nd mode, the temperature conditions for 
forming the material of the shape of the brazing solder material used for the adhesion constituent 
layer beforehand formed in this technique and a particle and it etc. are omitted. If in charge of 
forming the layer concerned, after forming the layer concerned under pressurization using fixtures, 
such as high density carbon, it is good to use it, correcting a configuration so that a crevice may 
be suited by machining. Moreover, although it may be the thing of the same presentation as 
previous brazing solder material, if the brazing solder material used by cementation to the member 
which has a crevice has a little low melting point at an approximation presentation, it is more 
desirable. When the same brazing solder material is used, it is because this adhesives 
presentation layer may fuse again and the vacuole section may occur in a part of this layer by the 
case. The brazing solder material concerned is fused by heat-treatment, a new adhesives layer is 
formed in complete harmony with this layer on the maximum surface of the adhesives layer 
concerned, and the zygote which has the same effect as having been shown in the 1st mode and 
2nd mode is formed. Under the present circumstances, when the metal wax material layer by 
which partition observation is carried out with the adhesives layer concerned when [ which does 
not form a new adhesives layer in complete harmony with this layer on the maximum surface of 
the adhesives iayer concerned j a case, i.e., expansion observation, is carried out remains, since 
the heat-resistant property of the manufactured compound member etc. deteriorates remarkably 
during mounting, it is not desirable. 

[0023] As combination of two or more sorts of different-species members used in this invention, 
the combination of members made from a different-species ceramic, such as making the 
combination or the manufacture raw material of members made from the ceramics, such as 
alumimium nitride and silicon nitride, and metal members, such as molybdenum, and covar, a 
tungsten, into things, for example, is mentioned. The alumimium nitride member which is more 
specifically used in semiconductor wafer manufacture and which demonstrates an electrostatic 
chuck function and a heater function with the metal-electrode metallurgy group heating element to 
build in, the compound member which consists of a thing which is joined as a terminal which 
supplies electric power to the metal-electrode material concerned built in, and which a metal 
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molybdenum member is made to fit in for example, and join are mentioned. 
[0024] As brazing solder material used for the adhesion object constituent concerning this 
invention, the wax material which used metals, such as Au, Ag, Cu, Pd, aluminum, and nickel, as 
the base is mentioned. Of course, what is necessary is just to use a more suitable thing by relation 
with the temperature conditions for which the reactivity of the wettability of the member and wax 
material to join, the member to join, or a particulate material and wax material or wax material is 
used. The operating environment temperature of joint material is suitably used as a thing 500 
degrees C or less for aluminum system wax material 4004 (aluminum-10Si-1 .5Mg), for example, 
BA etc. The operating environment temperature of joint material is suitably used for Au, BAu-4 
(Au-18nickel), BAg-8 (Ag-28Cu), etc. as a thing 500 degrees C or more. 
[0025] If it puts in another way in order to reduce thermal stress efficiently, in order to form the 
junctional zone which consists of an adhesives constituent by which the expansion coefficient was 
controlled, it is necessary to adjust the pack density to particle-like the class and brazing solder 
material of material, and, for that purpose, it necessary to adjust the coefficient of thermal 
expansion of an adhesives constituent layer. The material of the shape of a particle to which 
thermal stress is reduced is so advantageous to lowering the coefficient of thermal expansion of 
an adhesives constituent layer that the expansion coefficient is small. It is made for the pack 
density to the brazing solder material of particle-like material to become 40 to 70% from 30 
desirably 90% by the volume ratio. Under the present circumstances, although it is advantageous 
to lowering an expansion coefficient to raise the pack density of particle-like material, since it may 
be accompanied by deterioration of bonding strength, it is not so desirable to make pack density 
high. Moreover, to be low, since the expansion coefficient considered as a request may not be 
reached, consideration is required. That is, adjustment of an expansion coefficient is attained by 
choosing so that the expansion coefficient of a request of the class of particle-like material can be 
attained, or choosing the particle size distribution of particle-like material suitably. 
[0026] What is necessary is just to cover a ceramic with a metal, although **** with brazing solder 
material poses a problem as material of the shape of a particle to which thermal stress is reduced 
in using a ceramic. When covering with a metal, the technique of covering with sputtering is 
effective. Moreover, the method of using plating is also usable. Although there is especially no 
limit as the plating method, electroless deposition is used suitably. Moreover, even if there is no 
meiai plating processing, **** is securable by forming the reaction layer of activity material, such 
as a nitride, an oxide, and carbide, in the ceramic surface. That is, the technique of adding 
additives, such as Ti, by mixing as a particle in wax material or particle-like material may be used. 
About 0.5 - 5% of the addition of this activity material is suitable to brazing solder material at a 
weight ratio. 

[0027] The member which has the crevice which constitutes the fitting structure which is the 2nd 
side of this invention, It is the member which has the heights which constitute fitting structure, and 
becomes the member which has a crevice from the member of the class which is different from 
each other, and the above-mentioned different-species member fits in mutually. Fundamentally 
The compound member which is joined by the junctional zone which consists of an adhesives 
constituent which consists of particle-like material and brazing solder material and which consists 
of two or more sorts of different-species members can be manufactured by the above-mentioned 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/1/2004 



Page 11 of 14 

method, the wall surface of the member which has a crevice, and the member which has this 
crevice — difference — the path clearance between the wall surfaces of the different-species 
member in the fitting structured division formed between wall surfaces with the member which has 
the heights which consist of a member of a class is usually good preferably to be referred to as 
about 0.02-0. 07mm about 0.01 -0.3mm. It is [ a possibility that un-arranging / which was mentioned 
above / with which wax material inclines and is filled up like / may arise ] and is not desirable, if 
there is a possibility that it cannot fit in in members if it deviates from the above-mentioned 
minimum and it deviates from the above-mentioned maximum. 
[0028] 

[Example] Although an example is given below and this invention is explained, of course, it cannot 
be overemphasized that this invention is not what is restricted in any way by these examples. 
Evaluation of a cementation condition and a heat-resistant cycle property was judged by whether 
deterioration of the tensile strength of a joint before and after exposing to a heat-resistant cycle 
ambient atmosphere has taken place. Under the present circumstances, it was judged that what 
caused 25% or more of deterioration on the strength to exposure before was poor. Moreover, it 
investigated whether neither a base material crack nor exfoliation would have arisen in the joint by 
junctional-zone cross-section observation for reference. 

[0029] The alumimium nitride member the depth of whose the diameter of the hole of the slitting 
structured division for checking and verifying where the thickness of a member was punched at 
right angles to 10.0mm and a member as a member which has the crevice which constitutes fitting 
structure is 5.07mm, and is 9.5mm, (Example 1) the member which is a member which has the 
heights which constitute fitting structure, and has a crevice - difference it joined on condition 
that the following as a member of a class using the member made from metal molybdenum of the 
shape of a cylinder with a diameter [ of 5.0mm ], and a length of 15.0mm. 
[0030] The crevice surface on which about 0.5-micrometer nickel plating processing of the 
member made from alumimium nitride which is a member in which it had a crevice was performed 
was covered with the alumina with a mean particle diameter of 47 micrometers which performed 
about 0.5-micrometer nickel plating processing to the surface as particle-like material at 
homogeneity. The thickness of the alumina layer concerned was 0.8mm. Subsequently, A5005 
[ with a diameter / of 5.0mm / and a thickness of 0.5mm ] (aluminum-0.8Mg: melting point of 650 
degrees C) has been arranged as brazing solder materia! so that the layer which consists of 
material of the shape of this particle may be touched closely. Having carried out fitting 
arrangement of the member made from metal molybdenum which performed about 0.5- 
micrometer nickel plating processing to the surface on it closely, and applying the pressure of 
2.5MPa, it heated, and this temperature was held at 700 degrees C for after [ attainment ] 10 
minutes, and it joined to them. Brazing solder material permeated into the layer which fuses during 
this heating and consists of particle-like material, and formed the compound glue line. Both 
members were joined by the compound glue line formed in this way. The thickness of the formed 
compound glue line was 0.8mm. 

[0031] In this way, the thermal cycling test was presented with the obtained joint material. Thermal 
cycling test conditions carry out the temperature up of this joint material from 60 degrees C to 180 
degrees C by the programming rate of 2.5 degrees C / min, and are -2.5 degrees C in temperature 
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fall speed / min immediately after attainment to 180 degrees C. The temperature was lowered to 
60 degrees C and processing in which the same cycle was repeated immediately again was 
repeated 50 times after attainment to 60 degrees C. The cross-section enlargement of alumimium 
nitride after exposing the cross-section enlargement of alumimium nitride and a glue line for the 
cross-section general-view photograph of the member of cementation stage fright and a glue line 
to drawing 4 (a) at a thermal cycling test at drawing 4 (b), and a glue line is shown in drawing 4 
(c). Moreover, the tensile test result of the joint material after being exposed to cementation stage 
fright and a thermal cycling test is shown in a table 1 . 

[0032] As comparison material of this example, only by the metal wax material A5005, the 
compound member which joined the member made from metal molybdenum and the alumimium 
nitride member was manufactured, and the same evaluation was presented. All of conditions, 
such as a size of the member used except for the point that particle-like material does not enter, 
among both members, surface treatment, and cementation conditions, presupposed that it is the 
same. The cementation layer thickness of the metal wax material A5005 formed at the time of 
cementation was 0.1mm. The cross-section enlargement of alumimium nitride after exposing the 
cross-section enlargement of alumimium nitride and a glue line for the cross-section general-view 
photograph of the member of cementation stage fright and a glue line to drawing 5 (a) at a thermal 
cycling test at drawing 5 (b), and a glue line is shown in drawing 5 (c). Moreover, the tensile test 
result of the joint material after being exposed to cementation stage fright and a thermal cycling 
test is shown in a table 1 . 

[0033] The alumimium nitride member the depth of whose the diameter of the hole of the slitting 
structured division for checking and verifying where the thickness of a member was punched at 
right angles to 10.0mm and a member as a member which has the crevice which constitutes fitting 
structure is 5.07mm, and is 9.5mm, (Example 2) Are the member which has the heights which 
constitute fitting structure, and as a member of the class which is different from each other with the 
member which has a crevice The diameter of 5.0mm, The part which is the member made from 
metal molybdenum of the shape of a cylinder with a length of 15.0mm, and can contain brazing 
solder material with a diameter [ of 2.5mm ] and a length of 3.0mm to the end face of one of these 
was established, and it joined on condition that the following using what inserted in this part the 
brazing solder material which has the same magnitude. 

[0034] The crevice surface on which about 0.5-micrometer nicke! plating processing of the 
member made from alumimium nitride which is a member which has a crevice was performed was 
covered with the alumina with a mean particle diameter of 47 micrometers which performed about 
0.5-micrometer nickel plating processing to the surface as particle-like material at homogeneity. In 
this case, it was inserted, and with the rod whose end face is the smooth diameter of 5.0mm, the 
slack said material was poked lightly, was hardened, and that surface smoothness and restoration 
nature were secured. The thickness of the alumina layer concerned after performing this actuation 
was 0.8mm. Subsequently, it heated, having carried out the checking and verifying of the member 
made from metal molybdenum arranged as brazing solder material so that A5005 (aluminum- 
0.8Mg: melting point of 650 degrees C) may be built in so that the layer which consists of particle- 
like material might be touched closely, and applying the pressure of 0.5MPa, as typically shown in 
drawing 2 . Heating hysteresis is the same as that of an example 1. The thickness of the formed 
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compound glue line was 0.8mm. In this way, the thermal cycling test was presented with the 
obtained joint material. Thermal cycling test conditions are the same as an example 1. In addition, 
the tensile test result of the joint material after being exposed to cementation stage fright and a 
thermal cycling test is shown in a table 1 . The plane-of-composition product in a joint in this 
example 2 was 75% of a plane-of-composition product in the joint of the pair example 1 . 
[0035] The alumimium nitride member the depth of whose the diameter of the hole of the slitting 
structured division for checking and verifying where the thickness of a member was punched at 
right angles to 10.0mm and a member as a member which has the crevice which constitutes fitting 
structure is 5.07mm, and is 9.5mm, (Example 3) Are the member which has the heights which 
constitute fitting structure, and as a member of the class which is different from each other with the 
member which has a crevice The diameter of 5.0mm, It is the member made from metal 
molybdenum of the shape of a cylinder with a length of 15.0mm, and joined to the end face of one 
of these on condition that the following beforehand using what has formed the adhesion 
presentation agent layer which consists of brazing solder material given in examples 1 and 2, and 
particle-like material. 

[0036] The metal wax material BA 4004 (aluminum-10Si-1.5Mg: melting point of 580 degrees C) is 
put on the crevice surface on which about 0.5-micrometer nickel plating processing of the member 
made from alumimium nitride which is a member which has a crevice was performed so that it 
may touch closely, the member which has a crevice - difference — what has formed the adhesion 
presentation agent layer which is cylinder-like the member made from metal molybdenum as a 
member of a class, and is beforehand constituted from brazing solder material of a publication and 
particle-like material by examples 1 and 2 at the end face of one of these was allotted so that 
metal wax material might be touched closely. The member made from molybdenum which has 
formed the adhesion presentation agent layer at the tip used here The fixture made from high 
density carbon is used separately. At the edge of cylinder-like molybdenum Upwards homogeneity 
was covered with the alumina which is the mean particle diameter of 47 micrometers to which 
about 0.5-micrometer nickel plating processing was performed, and the grinding process of the 
metal wax material A5005 is carried out so that it was made to permeate and the adhesion 
presentation agent layer concerned was formed, and also [ melting and ] the thickness of the layer 
concerned may be set to 0.8mm and a diameter may be set to 5.0mm. Under the present 
circumstances, the temperature conditions at the time of making wax material permeate etc. 
presupposed that it is the same as that of the cementation conditions of an example 1 . Applying 
the pressure of 0.5MPa(s) to this fitting member, it heats, and this temperature was held at 610 
degrees C for after [ attainment ] 10 minutes, and they was joined. 

[0037] In addition, having used BA4004 as metal wax material by this example The problem 
student **** sake of this adhesives presentation layer fusing again and the so-called nest 
occurring, if the A5005 [ same ] as the brazing solder material currently used for the adhesion 
presentation agent layer currently formed at the tip of the member made from molybdenum is 
used, It is the brazing solder material of the presentation of the brazing solder material which 
forms this adhesives layer, and an approximate presentation, and the melting point uses a low 
thing. The brazing solder material BA 4004 concerned fused by this heat-treatment, and it is the 
maximum surface of the adhesives layer concerned, it harmonized completely with this layer, and 
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the cementation gestalt which is hard to judge to be an example 1 was realized in expansion 
observation of a cross section. In this way, the thermal cycling test was presented with the 
obtained joint material. Thermal cycling test conditions are the same as an example 1. In addition, 
the tensile test result of the joint material after being exposed to cementation stage fright and a 
thermal cycling test is shown in a table 1 . 
[0038] 
A table 1] 
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[0039] It is clear that the compound member's joined by the method concerning this invention from 
the test result shown in the above-mentioned table 1 and the photograph of pasting the exfoliation 
at the time of heat history exposure in the joint generated when only a metal wax is used like the 
example of a comparison does not occur, and deterioration of bonding strength has not taken 
place. 
[0040] 

[Effect of the Invention] the case where it does not have sufficient gap into which the path 
clearance of the wall surface for the fitting structured division in these different-species members 
can slush the brazing solder material of the specified quantity when joining the different-species 
member which consists of two or more sorts which must be joined through fitting structure 
according to the cementation method of the invention in this application — also setting — different- 
species members — sufficient reinforcement — with, it is joinable. Moreover, the effect that the 
compound member which consists of different-species members which consist of two or more 
sorts joined through the fitting structure of having sufficient bonding strength and strength in high 
temperature can be offered is demonstrated. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Drawing 1] One mode of the cementation method concerning this invention is shown typically. 
[Drawing 2] Another mode of the cementation method concerning this invention is shown typically. 

[ Drawing 3] Mode also with that [ one ] another of the cementation method concerning this 
invention is shown typically. 

[ Drawing 4] (a) The photograph of the cross-section structure at the time of cementation stage 
fright of an example 1, the enlargement of the cross-section structure of the cementation interface 
section in (b) cementation stage fright time, and the enlargement of the cross-section structure of 
the cementation interface section after the (c) thermal cycling test are shown. 
[Drawing 5] (a) The photograph of the cross-section structure at the time of cementation stage 
fright of the example of a comparison, the enlargement of the cross-section structure of the 
cementation interface section in (b) cementation stage fright time, and the enlargement of the 
cross-section structure of the cementation interface section after the (c) thermal cycling test are 
shown. 

[Description of Notations] 

1 [ - Particle-like material, 5 / — The layer which consists of material of the shape of brazing solder 
material and a particle, 6 / - Brazing solder material. ] — The member, 2 which have a crevice - 
The member, 3 which have heights - Brazing solder material, 4 
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